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Figure S1 Table S1 : Elemental composition of carbonyl and alcoholic oxygen in total oxygen functional groups calculated from Figure S2 (a). 
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Calculation of number electrons transferred and % of H2O2 produced
Some of the critical electrochemical parameters such as the number of electrons transferred per oxygen molecule during the reduction can be calculated from either from Koutecky-levich (K-L-Plots) equation or from RRDE electrochemical data. Since RRDE electrochemical data is more reliable than that of K-L plots, we employed RRDE data to calculate the number of electron and % of H2O2 produced during the ORR [3] .
Ring and disk current in RRDE method employed as follows (equation 1) to determine the number of electrons transferred during ORR
S7 ----------------(1)
Where ID and IR are disk and ring currents at a given potential respectively and N is the collection efficiency of the ring which is 0.4 determined using Fe 2+ /Fe 3+ standard redox couple.
The % of H2O2 formed at GC disk and oxidized at the ring is calculated using the following equation.
H2O2 (%) = 200 x ------------(2)
Where IR and ID are ring and disk currents and N is the collection efficiency of the ring (0.39).
Quantification of H2O2
1 mM Ce(SO4)2 solution was prepared by dissolving 33.2 mg of salt in 100 mL of 0.5 M H2SO4 solution [1] . UV spectrum of 1 mM Ce(SO4)2 solution was recorded which shows a sharp peak at 325 nm ( Figure S9a ). 3 µL of 1% H2O2 (30% H2O2 was diluted to 1% by the addition of water) was added to 25 mL of the above solution to convert Ce 4+ into Ce 3+ which show a different peak in UV spectra [2] . Consecutive addition of H2O2 increase the concentration of Ce 3+ in the solution which can be seen in UV spectra. UV spectrum of Ce 3+ shows a series of Peaks between 200-275 nm and the peak at 254 nm is independent of the concentration of the SO4 2-ions in the solvent [2] . The area under the curve is directly proportional to the concentration of Ce 3+ ion.
The peak at 254 nm is considered for the construction of the calibration curve and the calibration curve is shown in the figure S9b.
The quantification of H2O2 generated during chronoamperometry was determined from UV spectra of Ce(SO4)2 ( Figure S9c 
